Background-Tuberculosis and other mycobacterial infections are well recognised complications of HIV infection and surveillance is thus required.
other environmental mycobacteria. More than one mycobacterium was isolated from 67 patients. In 12 cases M tuberculosis and MAI were isolated from the same patient, almost a-lways in that sequence, with an interval of 8- It is well established that the human immunodeficiency virus (HIV) predisposes the infected subject to mycobacterial disease.' Tuberculosis is usually the result of reactivation of dormant disease and tends to develop in the HIV positive subject before the AIDS defining diseases.2 Disease due to the environmental ("atypical") mycobacteria, by contrast, tends to occur much later in the course of the HIV infection and usually after an AIDS defining diagnosis has already been made.
For reasons that are not understood, Mycobacterium avium -is the most frequent environmental species to cause such AIDS related disease. This species is usually grouped together with the very closely related species M intracellulare to form the M aviumintraceMlulare (MAI) complex, although most strains isolated from patients with AIDS conform to the species M avium. The mean (SD) age of the European patients was 37-3 (8-8) years (range 9-86), for patients from the Indian subcontinent it was 35-2 (7-9) years (range 27-55), and for the African patients it was 32-0 (7-1) years (range 19-48). The age difference between the European and African patients was significant (t = 3-84, p < 0 001). Figure 1 shows the annual isolation rate of members of the tuberculosis complex from 167 patients and table 3 shows the sites of isolation: 81 isolations (49%) were from single or multiple non-pulmonary sites. Members of the tuberculosis complex were Table 4 shows the site(s) from which MAI was isolated. In most cases (74%) the site indicated that the patient had disseminated or other forms of clinically significant disease. In 15 (5%) of the 300 cases that were probably clinically significant MAI had been isolated from sputum or bronchoalveolar lavage fluid (four cases), stool (eight cases), or both lung and stool (three cases) more than three months previously (mean 8-5 months, range . The annual numbers of MAI of probable and doubtful significance are shown in fig2. Table 5 shows patients from whom environmental mycobacteria of probable and of doubtful clinical significance were isolated. In four cases of probable disease (due to M fortuitum, M xenopi, and two M malmoense) the patient also had disease due to MAI: simul- No. of patients 
Most patients of European ethnic origin were men, reflecting pattern I spread of HIV in Europe. There were relatively more women in the African ethnic group, reflecting migratory patterns from pattern II endemic areas of HIV infection. Members of the tuberculosis complex were isolated relatively more frequently from the ethnic African patients, almost certainly because a greater proportion of this group had previously been infected by tubercle bacilli. By contrast, MAI was isolated less frequently from ethnic African patients and it has been found that HIV related opportunist MAI disease, for unknown reasons, is relatively uncommon in Africa. 13 During this study period a total of 10 582 cases of bacteriologically proven tuberculosis due to M tuberculosis were registered at the South East Regional Tuberculosis Centre (SERTC) (table 1). The 167 HIV related cases of tuberculosis due to this species therefore make up only a small proportion of the total (1-6%). The real incidence could, however, be higher as testing for antibody to HIV is not undertaken in all cases of tuberculosis.
Nevertheless, the impact of HIV on the overall tuberculosis situation in Great Britain appears, at present, to be limited. '4 The two cases of HIV related pulmonary tuberculosis due to M bovis give cause for concern. This species is usually regarded as being less Drug resistance was detected in some strains of M tuberculosis but the incidence was not significantly different from that in the overall population. In another study conducted in London, 14 strains of M tuberculosis isolated from HIV positive patients were susceptible to drugs and one was resistant to rifampicin and ethambutol. 17 The serious problem of multidrug resistance that has occurred, for example, in New York and Florida'8'9 has therefore not yet been encountered in London and south east England. This, however, does not exclude the need for careful continuing surveillance.
In patients from whom both tubercle bacilli and MAI were isolated, the latter was almost always isolated after the former. This agrees with the finding in the USA that tuberculosis is an early manifestation of HIV infection whereas MAI disease occurs as a late event.' By contrast, there was no temporal relationship between isolation of tubercle bacilli and environmental species other than MAI. The latter isolations were of doubtful clinical significance and were probably coincidental contaminants. In 5% of cases of disseminated MAI disease a member of this group had been isolated from sputum or stool several months before the detection of disseminated infection. As MAI is common in the environment, the significance of its isolation from sputum and stool is uncertain. While some workers consider that HIV related MAI disease follows recent infection via the lung or intestine, others suggest that it arises from longstanding dormant infection of lymphatic tissue. 20 It is important to determine the significance of early isolates as this has implications for the deployment of preventive chemotherapy or immunotherapy.
The clinical significance of environmental mycobacteria other than MAI is also difficult to determine unless they are clearly implicated in non-pulmonary and disseminated disease. These mycobacteria are common in the environment and may easily gain access to the respiratory and alimentary tracts and may contaminate the external genitalia and urine of healthy persons. In HIV negative subjects a diagnosis of pulmonary or genitourinary disease resulting from environmental mycobacteria must be made with caution.2 '22 The large number of isolations in this study may well reflect the intensity of bacteriological examinations. Although stringent diagnostic criteria are required in the case of HIV positive subjects, 33 patients had definite or very probable overt disease to other environmental mycobacteria. Likewise, in the USA several species have caused disseminated diseasel and some cases of pulmonary disease due to M kansasii in patients with advanced HIV infection have been successfully treated. 23 As the total population of HIV positive subjects in south east England is unknown, the incidence of mycobacterial disease in this population cannot be assessed. A London based study of 270 HIV positive subjects (207 AIDS, 24 AIDS related complex, and 39 asymptomatic) revealed that 32 (12%) had mycobacterial disease: 15 M tuberculosis, 15 MAI, one M kansasii and one M ulcerans. 17 Subclinical intestinal carriage of MAI and other environmental mycobacteria was commonly encountered. In a study in France 123 (2%) of 5730 HIV positive subjects had tuberculosis (121 M tuberculosis and two M bovis) and other mycobacteria were isolated from 105 (2%) persons (63 MAI, 16 M xenopi, and 26 other environmental mycobacteria) but the sites of isolation and clinical significance of the latter were not recorded.'6 The lower proportion of patients with mycobacterial disease in the French study is probably explained by a lesser overall degree of immunosuppression than in the London study. In contrast to our findings, no patient in the French study was infected by more than one mycobacterium.
In conclusion, mycobacteria are an important cause of HIV related disease but isolation of species other than MAI and members of the tuberculosis complex may not be clinically significant. Continued close bacteriological surveillance is required to determine the impact of HIV on tuberculosis in the community and to clarify the management of patients from whom other species are isolated.
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